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Abstract

Recent high rates of takeover activity have stinulated
consi derabl e interest and concern anong policynmakers and the public

about changes in corporate ownership, but relatively little
evidence about the "real" (as opposed to financial) effects of
t akeovers has been avail able. This paper presents evidence
concerning the effects of ownership change on the enploynent and
wages of central -office workers -- according to sone views, those
likely to be nost affected by takeovers -- and contrasts themw th
the effects on manufacturing plant enployees. The evidence is

based on a large, longitudinal, plant-level data set derived from
Census Bureau surveys of both admnistrative and production
establ i shnments.

The mgajor findings of the analysis are as follows. Centra
of fi ces that changed owners between 1977 and 1982 had substantially
| oner -- about 16 percent |ower -- enploynent growth during that
period than central offices not changing owners. (There was,
however, no significant difference in the growh of R&
enpl oynent .) They also had slower growh in wages -- about 9
percent |ower. Changing owners had a much nore negative effect on
enpl oynent growth in central offices than it did in manufacturing
plants: 16 percent conpared to 5 percent. This inplies that the
ratio of central-office to plant enployees declines about 11
percent in firms changi ng owners: about 7.2 adm nistrators per
1000 pl ant enpl oyees are elimnated. These findings are consi stent
with the view that reduction of adm nistrative overhead is an
i nportant notive for changes in ownership. Failure to account for
reductions in central-office enploynent results in a substanti al
(about 40 percent) wunderestimate of the productivity gains
associated with ownership change. W also provide evidence
concerning the relationship between firmsize and adm nistrative-
intensity.

This is the second paper resulting fromresearch carried out
by Frank F. Lichtenberg, Colunbia University and National Bureau of
Econom ¢ Research, and Donald S. Siegel, National Bureau of
Econom ¢ Research, at the Center for Economc Studies under
Nat i onal Sci ence Foundati on grant SRS-8801036, entitled "Industri al
R&D and Productivity: Using An Expanded NSF/ Census Data Linkage
File." Any opinions, findings, and concl usions or recommendati ons
expressed here are those of the authors and do not necessarily
reflect the views of the National Science Foundation or the Census
Bur eau.



During the 1980s there has been a rapid increase in the rate
of business ownership change in the United States. The val ue of
the conpanies involved in such transactions increased alnost
si xfold between 1980 and 1986. The proliferation of takeovers has
stinmulated growing interest (and in sonme cases concern) anong
pol i cymakers, scholars, and the public about the causes and effects
of ownership change, particularly about its effects on efficiency
(hence "conpetitiveness").

One view of the process of ownership change is that takeovers
(actual or threatened) are often necessary to force or allow
signi ficant changes in managenent practices, particul arly
substantial curtailment in (some of) the firms activities.
Shl ei fer and Vishny (1988, p. 11), for exanple, argue that

hostil e takeovers affect industries in decline or sharp

change where managers fail to shrink operations rapidly
enough or to nmake other adjustnents. I n maintai ni ng
full-scale operations, managers nmay be guarding the
domain of their control or trying to protect enployees
fromdism ssal or wage cuts.
The group of enployees that top executives may try hardest to
protect are their imediate subordinates: managers and
adm ni strators enployed at corporate or divisional headquarters.
|f so, a change in ownership would have a nuch greater inpact on
t hese enployees than it would have on those [ower down in the
corporate hierarchy. A leading practitioner of takeovers (and
therefore perhaps not an entirely disinterested anal yst of them

makes the follow ng statenments concerning | everaged buyouts (Kravis

(1989, p. 71):



Peopl e who produce things wll stay. W | ook at the
peopl e who report to people who report to people. W'l
often cut fat at the corporate |level. There'd be much
less of this...if chief executives felt the pressure from
their directors to do the cutting that they only do when
they're threatened by takeover.

This kind of "restructuring" can occur in the absence of a mgjor
shock to the organization, such as a takeover or bankruptcy.
Ceneral Electric and Monsanto provide two recent exanples of this:
[ The chief executive of General Electric turned] CGE from a
textbook case of a nassive, bureaucratically managed
congl onerate into a new nodel of decentralized, |iberated
managenent ... He has dispensed with |ayers of headquarters
staff, «cutting if from 1700 to 1000 by renoving the
adm nistrators that acted as filters between each business
unit and the boss's office.?
Monsanto's main organi zational change in its factories has
been to do away with nost of its foreman, supervisors, and
quality inspectors and instead to invite plant workers to
oversee thensel ves... Anot her useful change has been to give
workers contact with their custoners, so that they know where
t he product goes and why...Previously, they would have gone
t hrough the sal es staff?
Al though these specific reductions in admnistrative overhead
occurred in the absence of takeovers, we hypothesize that in
general such reductions are nmuch nore likely to occur in firnms
experienci ng changes in corporate control than in other firnms.
In this paper we test this and ot her hypotheses by providing
estimates of the effects of takeovers on the enpl oynent and wages
of enployees in both auxiliary establishnments (which include

central admnistrative offices) and production establishnents.

! The Economi st (1989, p. 55)
2 |bid, p 56.



These estinmates are obtained via econonetric analysis of |arge
| ongi tudi nal data sets based on Census Bureau surveys or censuses
of both types of establishnents. For each type of establishnent,
we estimate differences between establishnents changi ng and not
changi ng owners in the growh of enploynent and wages, so we can
contrast the effects of takeovers on auxiliary- and production-
est abl i shnent enpl oyees. W can also identify the effects on a
smal | but inportant subset of personnel -- enployees engaged in
research and devel opnent (R&D) -- and distinguish between the
effects on production and nonproduction workers in production
establi shnments.

There is a small previous literature on the |abor inpact of
owner ship change, but no previous studies have exam ned
adm ni strative enploynent separately. In Section Il we briefly
review the existing evidence. In Section |1l we describe the
nature of our data and provide sone background and historica
i nformation about auxiliary-establishnment enpl oynent and wages. W
also briefly digress to consider theory and evi dence concerni ng the
rel ati onship between firm size and adm nistrative-intensity (the
fraction of enpl oyees engaged in adm nistration). The core of our
enpirical investigation is contained in Section IV. There we
provi de descriptive statistics, a discussion of nethodol ogical
i ssues, and presentation and interpretation of our econonetric
estimates. A sunmary and concl usi ons appear in Section V.

1. Previ ous research on the | abor inpact of ownership change
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W are aware of three previous studies -- all of which
exam ned firm or plant-level data -- that provided evidence
concerning the | abor inpact of ownership change. The first was our
1987 paper on productivity and changes in ownership or
manuf acturing plants, which analyzed | ongitudi nal Census data for
al nrost 20, 000 establishnents. Al t hough the effect of ownership
change on total -factor productivity (TFP) was the prinmary enphasis
of the study, we also presented estimates of differences in the
grow h of total Iabor input,® during each of the years t-7 to t+7,
bet ween pl ants changing owners in year t ("changers") and plants in
the same industry not changing owners in year t ("nonchangers").
The data indicated that "changers"” had significantly | ower | abor
i nput growth rates than "nonchangers” in years t-2, t-1, and t --
the respective differences were -0.8, -2.2, and -4.1 percentage
points -- but slightly higher growh rates in years t+1, t+2, and
t+3 (0.4, 1.0, and 0.6 percentage points). From about 2% years
before to 2% years after the ownership change, nean | abor input of
"changers" declines 5.1 percent relative to that of "nonchangers."
But the decline occurs largely if not entirely before the change in
ownershi p; after the change, there is a relative increase in |abor
i nput, although too small an increase to conpletely offset the

previ ous decl i ne.

% Total l|abor input was defined as "production-worker-
equi val ent manhours,"” i.e., as production-worker nmanhours tines
the ratio of total wages and sal aries to production-worker wages.
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Qur previous paper did not contain any evidence about the
behavi or of wages or conpensation (wages plus supplenents) in
connection with ownership change, nor did it distinguish between
producti on and nonproduction enpl oyees. Moreover, the anal ysis was
based only on data for manufacturing (production) establishnents;
central adm nistrative offices, which in 1982 accounted for 10.0
percent of manufacturing payrolls, were not included. If the
effects of ownership <change on enploynent in production
establishnments and in admnistrative offices differ substantially,
then failure to account for admnistrative offices may result in
seriously biased estimates of the effects of TFP. In this paper we
estimate the effects of ownership change on enpl oynent and wages in
adm nistrative offices and contrast them with the corresponding
effects in production establishnents. This conparison is of
interest in its own right, and it also enables us to assess and
elimnate the bias to which our earlier productivity estimtes were
subject. W also re-exam ne the | abor inpact of ownership change
i n production establishnments in greater detail.

The second study that provides evidence on the |abor inpact of
changes in ownership is Kaplan's (1988) anal ysis of a sanple of 33
| arge (over $50 million) managenent buyouts of public conpanies
conpl eted between 1980 and 1986. Kapl an conpared the nunber of
enpl oyees at the end of the first full post-buyout years in which

enpl oynent nunbers were reported with the nunber of enployees in



the year before the buyout.* He found that the nedi an enpl oynent

change for all 33 firns was 0.0% but the nedian industry-adjusted

enpl oynment change was -15.3% 1i.e. enploynent growth anong non-
buyout firnms in the sane industry. Wen he restricted the anal ysis
to 22 firms not engaged in extensive post-buyout acquisition and
divestiture activity, the raw and industry-adjusted nedian
enpl oynent changes were 3.3% and -11.4% respectively. Thus
Kapl an's nmuch smaller and nore narrow y-focused data set reveal ed
declines in relative enploynent about 2 to 3 tinmes greater than
ours did, and over a narrower "event w ndow. "

The third study of ownership change, by Brown and Medoff
(1988), is the only one whose principal focus is onits effects on
| abor, and is the only one to provide estimtes of wage effects.
These authors analyzed quarterly enploynent and payroll data
cont ai ned in unenploynent insurance records kept by the M chigan
Enpl oynent Security Conm ssion. As they acknow edge, an inportant
di sadvantage of this data set is that it covers only a single
state. Consequently, the data do not reflect what is happening in
other locations of nmultistate conpanies, and few | arge acqui sitions
are recorded in their data. Brown and Medoff distinguished three
ki nds of ownership change: (1) "sinple sales": firm A changes
ownership w thout being integrated with any other firm (2)

"assets-only sale": firmA purchases the assets of firmB w thout

* Kaplan did not have access to wage data.
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absorbing its workforce; and (3) "nerger": firmA purchases firmB
and (at least initially) absorbs (nost of ) firmB' s workers, or
firmA and firmB conbine to formfirmC wth (at least initially)
firm C including (nost of) the workers of firnms A and B. Their
estimates of the enploynent and wage changes associ ated with each

type of transaction are as follows:

Enpl oynent Wage
Change Change
Sinple sale +9% -5%
Assets-only -5% +5%
sal e
Mer ger +2% -4%

Farber (1988) observed that the fact that transactions were
classified on the basis of enploynent changes makes it difficult to
interpret the enploynent effects, and the authors thenselves
acknow edge that the estimates of these effects are sensitive to
specification details; the wage effects were |ess anbiguous.
Because only about 1/3 of these transactions were assets-only
sales, their estimates inply that on average wages fall slightly --
about 1 or 2 percent -- in connection wth ownership change. They
observe that in the case of nergers, the wage decline may partly be
due to the departure of the relatively highly-paid head of the
acquired firm

Auer bach (1988, p. 2) suggested that perhaps the nost
i mportant conclusion that can be drawn from the Brown and Medof f
study is that the enploynent and wage changes associated wth

ownershi p change are of "relatively small magnitude." But even if



the effect of ownership change on overall enploynent and wage rates
is small, it may have a sizeabl e i npact on the enploynent and wage
of specific types of workers. Qur data enable us to determ ne the
effects of ownership change on a relatively small, but key, subset
of enpl oyees: those who work in auxiliary establishnments -- the
| ocus of enploynent for many top managers, adm nistrators, and R&D
personnel .

[1l. Data and descriptive statistics

The enpirical analysis described in this paper is based on
three distinct data sets, each based on a different Census Bureau
census or survey of establishnents or firns. The first data set is
based on "Auxiliary Establishnent Reports"” collected in the course
of the 1977 and 1982 Econom ¢ Censuses. Researchers have not, to
our know edge, previously analyzed these data at the mcro |evel.
The Census Bureau defines auxiliary establishnments as those

whose enpl oyees are primarily engaged in general and business
adm ni strati on; managenent ; research, devel opnent, and
testing; warehousing; electronic data processing; and other
supporting servi ces per f or ned centrally for ot her
establishments of the same conpany rather than for other
conpani es or the general public.?®

The primary functions of these establishnments are to manage,

adm ni ster, service or support the activities of the other

establ i shnents of the conpany.®
The Census of auxiliary establishnents collects data on the nunber

of enployees, by type of work perforned, annual payroll,

® U S. Bureau of the Census (1986, P. A-1)
® U.S. Bureau of the Census (1986, p. 2)
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depreci abl e assets, capital expenditures, and other variabl es and
attributes of the establishnent. |In 1982, there were al nost 36, 000
auxiliary establishnments, and alnost 2.6 mllion people were
enployed in them Table 1 shows the 1982 distribution of auxiliary
est abl i shnment enpl oyees by type of work perforned. About one-third
of enployees are classified as "adninistrative and nmanagerial ."’
The principal activity of 9.3 percent (240 thousand) of these
enpl oyees was research, devel opnent, and testing.?

W obtained data for the entire set of auxiliary
establishments in each of two adjacent Census years -- 1977 and
1982 -- and when records for a given establishnment (identified by
a uni que establishnment code) were present in both years, we |inked
t hem t oget her . ° Each record al so contains a code identifying the
parent conpany that owns the establishnent. W assuned that the
establi shment's owner changed if and only if there was a change in

the value of this code between 1977 and 1982. This procedure is

" In contrast, according to the Current Popul ati on Survey,
about 11 percent of all nonfarm enpl oyed persons identify
t hensel ves as nmanagers and adm nistrators. See U S. Bureau of
Labor Statistics.

8 The National Science Foundation, on the basis of its
annual survey of industrial R&D, estimates that there were 510
t housand full-time-equival ent scientists and engi neers engaged in
R&D i n
i ndustry in 1982.

° As discussed below, a substantial fraction of the
establishments that were ever observed were observed in only one
year, presunmably due to closing and openi ng of establishnents.
Since 1982 was a very severe recession year, our sanple period is
probably not representative of the entire recent postwar era.
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probably subject to both type |I and type Il error: sone non-
mat ches of the code may be due to coding errors, and certain
ownership changes may not result in changes in the code.
Measurenent error contained in our indicator of ownership change is
likely to bias towards zero the estinmated differences in behavior
between establishnments changing and not changing owners.
Unfortunately, the data don't permt us to classify ownership
changes into different "types", e.g., hostile versus friendly
t akeovers.

The data set described above enables us to contrast the
enpl oynent and wage behavi or of auxiliary establishnments changi ng
owners with that of auxiliary establishnments not changi ng owners.
W also wish to contrast the fornmer wth the behavi or of production
est abl i shnents changi ng owners. To acconplish this we utilize a
second data set, the Longitudinal Establishnment Data (LED). This
data set, based on the Annual Surveys and Censuses of Manufactures,
contains annual data for the years 1972-81 on the output and inputs
of al nmost 20, 000 manufacturing (production) establishnents. It was
the basis for our previous (1987) study of productivity and
ownership change, and also for Lichtenberg's (1988) study of
internal costs of adjustnment, and is described in detail in those
two papers.

Table 2 presents data on the aggregate enpl oynent and payroll
of both auxiliary and production establishnments in manufacturing,
for Census years from 1963 to 1982. Auxi | i ary-establ i shnent

10



enpl oynent grew nmuch nore rapidly than production-establishnent
enpl oynent. The nunber of auxiliary-establishnent enpl oyees per
100 production-establishnent enpl oyees increased from4.5 in 1963
to 7.2 in 1982. Payroll per enployee is nuch higher in auxiliary
than in production establishnents, but the gap has been narrow ng:
auxi | iary establishnent enpl oyees on average earned 68 percent nore
in 1963, but only 56 percent nore in 1982.

Table 2 provides aggregate tine-series data on the

relationship between auxiliary-establishnment enploynent and

producti on-establi shnment enploynent. W believe that firmleve

cross-sectional data characterizing this relationship are also of
interest. A nunber of econom sts and organi zati on theorists have
devel oped theoretical nodels of the hierarchical or admnistrative
structure of organizations, which have testable inplications for
the relationshi p between the nunber of adm nistrative enpl oyees A
and the nunber of production enployees P. Starbuck (1964, p. 499)
observes that early organization theorists tended to view the
adm nistrative structure as a pyram dal hierarchy. One man
conprises the top level in this hierarchy; he has S subordinates,
giving S people in the third level; and so forth. (Sis referred
to as the "span of control.") The total nunber of admnistrators
in a hierarchy with 8 levels is A= (Sg- 1)/(S- 1). |If there are
F production workers per foreman then the total nunber of

production workers is P = F . Sg,, and total enploynent is

11



SA-1

T-A+ P- + o - M

St ar buck showed that, for plausible, assuned values of S and F, the
ratio A/P woul d be essentially independent of T (or 8) for val ues
of T above a relatively low threshold (i.e., T = 100). In other
words, increasing the nunmber 8 of hierarchical levels of an
organi zation (hence its size T) would generally not result in an
increase in the proportion of administrative enployees.?
Simlarly, Beckmann (1977, p. 1) argued that the claim that
"increasing size of the organization burdens every productive
worker with an ever increasing nunber of admnistrators per
production worker"™ was not theoretically valid. Previ ous
t heorists, such as Knight and Kal dor, had hypot hesi zed that there
are increasing costs of admnistration per worker; in the presence
of increasing returns to production activities (which they also
hypot hesi zed), the existence of an optimal firmsize required there
to be di seconom es of adm nistration.

Exi sting evidence on the relationship across organizations
between adm nistrative-intensity (A/P) and size (T) is very
limted. Starbuck (1964, pp. 501-2) cites four studies: one of

California school districts, which found a positive relationship,

0 The proportion of administrators could even by a

decreasing function of size if the span of control S tended to be
greater in |larger organi zation, as sone fragnmentary evi dence
i ndi cat ed.
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two of firms, which found essentially no relationship, and one of
30 organi zations of various kinds, which found a slightly negative
relationship. W seek to shed further light on this relationship
be examning the correlation across firnms between total firm
enpl oynent and either (a) total enploynent in auxiliary
establishnments or (b) nmanagerial and adm nistrative enploynent in
auxiliary establishnents. Data on total firm enploynent were
obtained from a third data source, the NSF/ Census Survey of
I ndustrial R&D. ' Parent-conpany identification codes were used to
aggregate auxiliary establishnment enploynent data to the firml evel
and then to link them wth the data from the R&D survey. Thi s
yielded a sanple of alnbst 2800 firnms, which was biased towards
| arge, R&D-intensive firms in manufacturing.

Perhaps the nobst straightforward way to examne this
relationship, and to test the hypothesis of increasing costs of
adm nistration, would be to regress the logarithm of auxiliary-
est abl i shment enpl oynent on the | ogarithmof total enploynent. But
55 percent of the firnms in our sanple did not have any auxiliary
establ i shnents. ' Therefore we decided to examine this relationship
nonparanetrically, by ranking and grouping the firnms into 10 size
cl asses on the basis of total enploynent, and conputing the ratio

of auxiliary establishnent enpl oynent (or manager i al and

11 See Lichtenberg (1989) for a discussion of these data.

2 Only 0.4 percent of the entire 3.4 nillion conpanies
recorded in Census data had at |east one auxiliary establishnent.
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adm ni strative enploynent in these establishnments) to total firm
enpl oynent in each class. W conputed both weighted ratios (i.e.,
the ratio of class neans) and unweighted ratios (i.e., the class
mean of the ratio); the latter is nore sensitive to outliers

particularly anong the snallest size classes. The results are
presented in Table 3. The data provide strong support for the
hypot hesis that both auxiliary establishnent enpl oynent as a whol e,
and its admnistrative and nmanageri al conponent, increase nore than
proportionately with firm size. These findings appear to be

i nconsi stent with the pyram dal nodel of adm nistrative structure

sket ched above. W need to recognize, however, that because
manager s and adm ni strators are enpl oyed I n production
establishnments as well as in auxiliary establishnments -- about 25

percent of production establishnment enployees are nonproduction
workers -- the data in Table 3 may partly reflect the fact that
larger firms locate a larger fraction of their nonproduction
activities in auxiliary establishnents. Al though it would be
possible in principle to control and test for this, we have not had
the opportunity to do this. Thus it is perhaps premature to reject

t he hypot hesis of nonincreasing costs of adm nistration.

| V. Empirical analysis of the effects of takeovers

We begin our enpirical analysis of the I|abor inpact of
owner shi p change by considering the data presented in Table 4 on
mean val ues of enploynent and wage | evel s and changes, 1977-82, by
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status of auxiliary establishnent.?® The four nutually exclusive,
exhaustive statuses and the criteria for assigning them to
auxiliary establishnments were as follows: (1) "no change": the
establishment was present in both 1977 and 1982 censuses and had
the sane owner ID;, (2) "Changed owners": the establishnment was
present in both years and had different I1Ds: (3) "closed": the
establishnment was present in 1977 only; (4) "opened": the
establishment was present in 1982 only. Previ ous studi es have

docunmented the high rate of closing and opening of production

est abl i shnments between census years. For exanple, Dunne, Roberts,
and Sanuel son (1988, Table 1b) estimated that 25 to 40 percent
(depending on plant age) of the mnmanufacturing establishnents
present in a given census had cl osed by the next census. Table 4
indicates that a simlar "failure rate" (36.3 percent in
manuf acturing) applies to auxiliary establishnents. A so as in the
case of production establishnents, auxiliary establishnents that
cl ose are snmaller on average than those that survive.

Despite the fact that the nunber of establishnments cl osing and
opening is large relative to the nunber of survi ving
establishnments, and very large relative to the nunber changing

owners, in the remai nder of this paper we analyze only the data on

13 Because we will want to contrast the effects of

t akeovers on auxiliary establishnents with their effects on
production establishnents, and we | ack data on nonmanufacturing
production establishnments, we present estinmates for auxiliary
establishments only in manufacturing as well as for those in al
i ndustri es.
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surviving establishnents. Because we observe establishnents that
cl ose or open only once, we cannot conpare their enploynment or wage
changes with those of surviving plants. One m ght hypothesize that
the probability that an establishnent closes is related to whether
or not it changes owners. In their study of nergers and
acqui sitions in the New Jersey econony, however, Yago and Stevenson
(1986) found no evidence of plant closings occurring as a result of
hostil e takeovers. Al so, Brown and Medoff (1988, pp. 22-23)
reported that including firns that "died" in their sanple did not
materially affect their results.

Anmong the surviving establishnments, those that change owners
are snmaller and pay |ower wages than those that do not. 10.5
percent of all surviving auxiliary establishnents, and 10.8 percent
of those in manufacturing, changed owners. To calculate the
percent of enployees affected by changes in ownership, we can
wei ght the nunber of establishnents by their respective nean
enpl oynent; in manufacturing, the proportion of enployees affected
is 6.5 percent.?

Perhaps the nost interesting statistics in Table 4 are the

nmean grow h rates (changes in |logarithnms) of enploynent and wages.

4 See Lichtenberg and Siegel (1987, pp 661-2) for a
di scussion in a slightly different context of the effect of
censoring failing establishnents.

1 Brown and Medoff found that 16 percent of all workers
sanpl es were involved in a change in ownership over a five-year
peri od.
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Enmpl oynent growth in auxiliary establishnments that changed owners
was 19 percent lower (16 percent in the case of manufacturing
establishnents) than it was in establishnents that didn't change
owners. Moreover the latter experienced nodest positive growh
whereas the forner experienced sharp declines in enploynent.
Est abl i shnents changing owners also had lower growh rates of
nom nal wages, although only in the case of mnufacturing
establishnents is the difference nonnegligible -- 4.4 percentage
poi nts.

The differences between growmh rates are interesting and
suggestive, but for at |east two reasons one mght believe that the
sinple differences are biased estimates of the true effects of
owner shi p change. First, the data analyzed in Table 4 were not
standardi zed by industry. If the incidence of ownership change is
greater in industries with above- or below average enploynent
growt h, then differences between unstandardi zed growh rates my
provide a distorted picture of the inpact of ownership change on
enpl oynent. Blair (1988) found that the |level of nerger activity
tends to be higher in industries experiencing |ower enploynent
grow h, suggesting that the estinmates reported above overstate the

i ndustry-adjusted differential.

' The change between 1977 and 1982 in the logarithns of
t he Consuner Price Index and of the GNP Inplicit Price Deflator
were .466 and .390, respectively.
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Second, it is well known that there is a strong negative
correlation between the initial size of firnms and their subsequent
growh rates. Hall (1987, p. 603) has recently shown that "neither
measurenent error in enploynent nor sanple attrition can account
for the negative coefficient on firm size in the growh rate
equation.” Since establishnments changi ng owners are snaller than
those not changing owners, in the absence of any effect of
owner shi p change on enpl oynent growth one woul d expect the forner
to exhibit higher enploynent grow h. The enpl oynent - growt h
di fferences shown in Table 4 would therefore underestimte the
ef fect of ownership change.

W can elimnate both of the potential biases (which nay be
of fsetting) by estimating regression nodels of the form

In X0 =8 OGj; + $In X505 + (G + Uy, (1)
where X denotes either enploynent or wages; the subscript ijt
refers to establishnment i in 4-digit SIX industry j in year t; OC
equals 1 if the establishnment changed owners between t-5 and t, and
otherwi se equals zero; and u is a classical disturbance. Sinply
conparing the gromh rates of establishnents changing and not
changi ng owners is equivalent to inposing the restrictions $, = 1
and G = ( j. W nowrelax those restrictions.

Esti mates of the paraneter $, in equation (1), for auxiliary
establishments in both all industries and in manufacturing, and
production establishnments in manufacturing, are reported in Table
5. Relaxing the restrictions reduces slightly the estimated
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enpl oynent ef f ect oc changes in ownership of auxiliary
est abl i shnent s: the man relative enploynent of establishnents
changing owners declines about 16-17 percent. In contrast,
relaxing the restrictions has a substantial inpact on the estinmated
wage effects: controlling for industry and the initial wage |evel,
mean wage growth of auxiliary establishnments changing owers is 9.2
percentage points |lower (6.0 percentage points in manufacturing)
than that of establishnments not changi ng owners. These estimates
inmply that enploynent and real wages fell significantly nore in
auxi liary establishnents changi ng owners between 1977 and 1982 t han
in those that did not.

In addition to estimating the effect of ownership change on
the total enploynment of auxiliary establishnents, for a subset of
establishments we can al so estimate the effect on R&D enpl oynment,
i.e. the nunber of persons whose principal activity is research,
devel opnent, and testing. As Auerbach (1988, p.3-4) notes, sone
parties to the popular and policy debates about takeovers are

concerned that takeovers, actual or threatened, may reduce

investnent in long-term projects, particularly R&D. W have
estimated equation (1) -- defining X as R& enploynent -- for the
subset of 1099 establishnments in all industries that reported

positive values of this variable in both years.! The point estinate

¥ In the future we also plan to conpute the nunber of

establi shnents, by status, going fromzero R& enpl oynent in 1977
to positive R& enploynent in 1982, and the nunber going from
positive to zero R&D enpl oynent.
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(t-statistic) for $ from this equation is -.039 (0.5). The
estimate is less than one-fourth as large in magnitude as the
corresponding estimate for total enploynment, and it is far from
statistically significant. Hence we cannot reject the nul
hypot hesi s of no difference between establishnents changi ng and not
changi ng owners in the gromh of R& enploynent. This finding is
consistent with that of Hall (1988), who "found very little
evidence in the existing data (through 1985) that acquisitions
cause a reduction in R& spending; in the aggregate, firns invol ved
in nmergers showed no difference in their pre and post-nerger R&D
per f ormance over those not so involved."

In order to contrast the effects of ownership change on
auxiliary establishments wth its effects on production
establishnents, we also estimated equation (1) using the LED for
production establishnents;®® the results are shown in the last |ine
of Table 5. Ownership change is associated with relative declines
in enploynment and wages in production establishnments, but the
magni tudes of the declines is only about one-third those for
auxiliary establishnents. The growth rate of enploynent is 4.5
percentage points |lower for production establishnments changing
owners between 1976 and 1981 than it is for other production
establishnments, controlling for industry and initial size. As

noted earlier, production establishnments changing owners tend to

¥ Data |limtations forced us to define t as 1981 rat her

t han 1982.
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have hi gher enploynent growth in the first several years after
ownership change than production establishnents that have not
changed owners; the negative net effect of ownership change on 5-
year enploynent growh is due to large rel ative enpl oynent declines
i medi ately preceding the change.*

The wage effects shown in Table 5 are based on the definition
of the wage as payroll per enployee, i.e. supplenentary | abor
conpensation is excluded. In the case of production
establishments, we were also able to estimate the nodel for X
defined as total ~conpensation (payroll pl us suppl enentary
conpensati on) per enpl oyee. Using this nore conprehensive wage
nmeasure changes the estinmated wage effect $, (and its t-statistic)
from-.021 (4.7) to -.029 (7.8). The relative decline in tota
conpensati on per enployee is 38 percent greater than the relative
decline in payroll per enployee. Because the ratio of aggregate
suppl enentary | abor conpensation to aggregate total conpensation is
about .2, this inplies that the effect of ownership change on
suppl enments per enployee is -.061, about three tines as great as
its effect on payroll per enpl oyee.

The difference between the enploynent effect of ownership
change in auxiliary and production establishnents has sone

interesting and inportant inplications. Let ) represent the

19 Because we observe auxiliary establishnments only twi ce,
we cannot determne for themthe extent to which the decline in
relative enploynent and wages occurs between vs. after ownership
change.
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di fference between establishnents changi ng and not changi ng owners,
A represent auxiliary-establishnment enploynent, P represent
producti on-establi shnment enploynent, R represent their ratio A/ P,
and | et dot superscripts represent growh rates. Then
JR=)A- )P =-.157 - (-.045) = -.112

so that ownership change reduces the ratio of auxiliary
est abl i shnment enpl oynment to production establishnent enpl oynent by
11.2 percent. As Table 1 shows, the sinple average of the 1977 and
1982 aggregate values of this ratiois (5.8 + 7.2)/2 = 6.4 percent.
Eval uated at this popul ation nean, the 11.2 percent reduction in R
inplies the elimnation of about 7.2 auxiliary establishnment jobs
for every 1000 production establishnment jobs. This reduction in R
is consistent with the exanples of "restructuring" described
earlier in the paper.

In our earlier study of the effects of ownership change on
total -factor productivity, the nmeasure of |abor input we used did
not account for auxiliary establishnment enploynent; it was based
only on production establishnment enploynent. Because ownership
change results in a reduction in R we underestimated the true
relative decline in labor input, and the true relative increase in
TFP, that occurs in connection with ownership change. The
difference in the growth in true | abor input L* is

JL* = S)A + (1-S))P = )P + S, (DA )P) = )P+S)R
where S, is the share of auxiliary establishnment payroll in total
(auxiliary- plus production-establishnent) payroll. The nean of
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the 1977 and 1982 aggregate values of S, is equal to 9.2 percent.
Bef ore our neasure of |abor input growh was sinply P, the error ,

in our neasure was

, = )L* - )P = S)OR = (.092) (-.112) = -.0103.
Since )P = .045, this represents a percentage error of about 23
percent. To assess the resulting error in the estimate of the

effect of ownership change on TFP growth, we need nerely to
multiply , by (-1 tines) labor's share in gross output, which is
approximately 1/3. Because true relative labor input fell 1.03
percentage points nore than we had estimated, true relative TFP
i ncreased .34 percentage points nore than we had estimated. W had
previously estimated that ownership change is associated wth
relative TFP increases of .42 to .51 percentage points.? Thus, our
estimate of the effect of ownership change on TFP is increased

about 75 percent -- from .46 to .80 percentage points -- when we

properly account for changes in auxiliary-establishment enpl oynent.

The preceding calculations were inplicitly predicted on the
assunptions that the differences in enpl oynent growm h between firnms
i nvol ved and not involved in ownership change is identical to the

di fference between establishnments involved and not involved in

owner shi p change. It is possible, though, that when a firm
acquires an admnistrative office, it transfers or reassigns sone

of its enployees to offices it already operates. |If that were the

20 See Lichtenberg and Siegel (1987, p. 660).
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case, we would have overestimated the net decline in relative
adm ni strative enpl oynent acconpanyi ng ownershi p change. |n order
to investigate this possibility, we generalized equation (1) to
i nclude additional regressors, including a dumy variable equal to
one if the 1982 owner of the establishnment had acquired other
auxiliary establishnments since 1977, and otherw se equal to zero.
A positive coefficient ($;) on this variable would be consistent
with the hypothesis of transfers of enployees from acquired
est abl i shnents, although it could also sinply reflect that firns
acquiring establishnents are also otherwi se growing nore rapidly
(e.g., by building new production establishnents). Wen this
variabl e was included in the enpl oynent equation, the estimtes of

$, and $, were as foll ows:

$1 $3
Al'l industries -.180 . 007
(8.0) (0.4)
Manuf act uri ng -.192 . 074
(5.3) (2.8)

The coefficient $; is far from significant in the regression
estimated on establishnments fromall industries. In the case of
manuf acturing, however, it is positive and significantly different
fromzero, indicating that auxiliary establishments owner by firns
t hat have been acquiring other auxiliary establishnments experience
above-average grow h in enploynent. The nmagnitude of $; is only 39
percent as large as the magnitude of $,, but the initial size of

establishments owned by firns that have been acquiring other
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establishnments is probably greater than the initial size of
acqui red establishnents.

To calculate the extent to which reductions in enploynent in
acquired auxiliary establishnents m ght be offset by increases in
enpl oynent in other auxiliary establishnments owned by the acquiring
firm we need data on (1) the proportion B of cases of auxiliary-
establishment acquisition in which the acquiring firm owns other
auxiliary establishnments, and (2) the ratio 2 of nean initial
enpl oynent of acquired establishnments to nean initial enploynent of
ot her establishnents owned by acquiring conpanies. Qur estinate of
the difference )A between auxiliary establishnment enploynent
growth in firms involved and not involved in acquisitions would be
JA =% +Bq2qg$;. Unfortunately, direct data on B and 2 are
not available at this tinme, and we are therefore forced to use
crude proxies. Qur proxy for B is sinply the proportion of all
auxiliary establishnents (not just ones that changed owners) that
are owned by firnms that own nore than one auxiliary establishnent;
this fraction is approximately 2/3. Qur proxy for 2 is the ratio
of nmean 1977 enpl oynent for "no change" establishnments to the nean
for establishnments that changed owners; as shown in Table 4, this
ratio is 156.3/93.2 = 1.68. Hence )A = -.192 + (.67) (1.68)
(.074) = -.109, and our estimate of the magni tude of the effect of
owner shi p change on rel ative auxiliary-establishnent enpl oynent is
reduced by about a third, from-.157 (from Table 4) to -.109. W

have not investigated whether enploynent growth in production
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establi shnments owned by firns that are acquiring other production
establishnents i s above- or bel ow average, but we assune that this
is not the case, and therefore that -.045 is a valid estimate of
)P. Then the magnitude of our estimates of )R and , is reduced by
43 percent to -.064 and -.0053, respectively. The correction to
our previous paper's estimate of the relative TFP increase
associ ated with ownership change is al so proportionately reduced,
from.31 to .18 percentage points. Qur admttedly crude attenpt to
adjust for enploynment growth in nonacquired establishnments of
acquiring firns thus reduces the size of the effects of interest,
but it does so only in manufacturing, and even there the effects of
interest, but it does so only in manufacturing, and even there the
effects remain sizeable after adjustnent.

Up until now we have been analyzing one kind of relative-
enpl oynent effect of ownership change: its effect on the ratio of
auxi | iary-establishnent enploynent to production-establishnent
enpl oynent . As we noted earlier, the Census data enable us to
di stingui sh between two different types of enployees in production
establ i shnments: production and nonproducti on workers. About one-
fourth of production-establishnment enployees are nonproduction
wor ker s. Nonproduction workers in production establishnments
(denoted NP) may be nore simlar to auxiliary-establishnment
enpl oyees (denoted A), in terns of the nature of their work and

their earnings (skill) levels, than they are to production
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enpl oyees in production establishnents (denoted PP).* W therefore
consi der next the effect of ownership change on the ratio NP/ PP and
al so on

(NP + A/ PP. %

Because we have annual -- as opposed to nerely qui nquennial --
data on production establishnments, our nethod of analysis wll
differ slightly fromthe one devel oped earlier. Qur procedure is
to estimate regressions of the form

In X 1o = Seodit + G + Ui,
where X denotes either P)=PP+NP), PP, or NP; the subscript ij, t+k
denotes establishnment i in industry j in year t+k (k=-5, -4, ...,
-3, +4); OG;, equals 1 if the establishment changed owners between
t-1 and t, and otherw se equals zero; (12j is a "fixed effect"” for
industry j; and u is a classical disturbance. Hence $, is the
percentage difference in the nean value of X in year t+k between
est abl i shment s changi ng and not changi ng owners between t-1 and t.
Estimates of the $, are reported in Table 6. The figure -.082 in
the first row and colum indicates that establishnments that wll
change owners between four and five years |ater on average enpl oy

8.2 percent fewer workers than those that will not change owners.

21 Average payroll per enployee in 1982 for PP, NP, and A
wor kers was 16.5, 25.2, and 29.8 thousand dollars, respectively.

22 This analysis will not have inplications for our
previ ous neasures of |abor-input or TFP growth, since these were
al ready based on an appropriately - (relative-wage-) wei ghted
i ndex of PP and NP
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As in the case of auxiliary establishnents, the probability of
future ownership change is inversely related to current size. The
first colum clearly docunents the fact noted earlier, that the
relative total enploynent of plants changing owners declines
sharply until imediately after the change, and then increases
slightly.?

As colums 2 and 3 of Table 6 show, the data on total
enpl oynent mask very different patterns for production and
nonproducti on enpl oynent. Wereas plants changing owners on
average enploy 7-13 percent fewer production workers than plants
not changing owners in every year fromt-5to t+4, they enploy 1-2
percent nore nonproduction workers in every year, and the
differences are nostly significant. The ratio of nonproduction to
production enployees is 9-16 percent higher in plants changing
owners. Moreover, the decline in relative enploynent prior to
owner shi p change, and the partial subsequent recovery, is confined
al nost entirely to production-worker enploynent. There is very
little novement over tine in the relative enploynent of
nonpr oduct i on wor kers.

In order to obtain estimates of the effects of ownership
change on PP and NP workers that are conparable to our estimates of

the effects on A workers, we conpute averages of the 5 five-year

2 The rel ative wage -- payroll per enployee -- displays a
simlar pattern, falling from-.020 in year t-5to -.039 in years
t-1 and t, and then increasing slightly to -.036.
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differences $120 - $; $, - $, $, - $,. Estimates of the effect

of ownership change on five-year relative-enploynent growh, for

PP, NP, and A, are as foll ows:

unadj ust ed adj ust ed
type of worker estimte estimte
PP -. 036 -
NP -. 001 -
A -. 157 -. 109

Wiereas the relative decline in A associated with ownership change
is apparently much greater than the relative decline in PP, the
relative decline in NP is essentially zero. In 1982 there were
10.3 A workers and 43.7 NP workers per 100 P workers in
manuf acturing, so the nean value of the fraction a = A/(AtNP) is
.191. Hence the relative decline in the sum S=A+NP is
)S = a)A + (1-a) )NP = -.030

which is close to, indeed slightly |ess than, the nean relative
decline in production-worker enploynent )P = -.035. Although the
ratio of auxiliary-establishnent enpl oyees to production workers
declines sharply in connection with ownership change, the ratio of
total "Indirect" labor (A + NP) to "direct" |abor (P) does not --
in fact, it appears to increase slight -- due to the negligible
ef fect of ownership change on the enploynent |evel of nonproduction

wor kers in production establishnents.

V. Summary and concl usi ons
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In this paper we have reported anal yses of three |arge Census
Bureau establishnent- or firmlevel data sets designed to yield
insight into the effect of changes in ownership on the enpl oynent
and wages of several inportant categories of workers. W are
particularly concerned with the effects on workers in auxiliary
establishnments, since it is there that top managers and
adm nistrators and many R&D personnel are enpl oyed. Si nce the
nunber of these (relatively highly-paid) workers is small conpared
to the nunber in production establishnents, the effects of
ownership change on them have not been captured or have been
heavily masked in previous studies of the |abor inpact of
t akeovers.

One of our major findings is that enploynent growh is nuch
| ower -- 17 percentage points |ower over 5 years -- in auxiliary
est abl i shnents changing owners than in those no changi ng owners.
Mean enpl oynent growh is slightly positive for establishnents not
changing owners, and is sharply negative for establishnents
changi ng owners. There is, however, no significant difference
bet ween changers and nonchangers in the growmh of R&D enpl oynent.

The increase in payroll per enployee was 9 percentage points
| ower anong auxiliary establishnments changing owners than it was
anong ot her auxiliary establishnments, controlling for industry and
the initial wage rate. The relative decline in total conpensation
(i ncl udi ng suppl enents to payroll) was perhaps 1/3 higher, about 12
percent age points.
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The relative declines in enploynent and wages of workers in
auxiliary establishnments are about three tinmes as great as the
correspondi ng declines in production establishnents. (I'n the
|atter case, the data indicate that the declines occur inmmediately
bef ore ownership change and are to a small extent reversed soon
after.) This inplies that ownership change results in reductions
in the wage and especially in the enploynent of auxiliary-
est abl i shnent enpl oyees relative to those of producti on-
est abl i shnment enpl oyees. Taken at face value, it inplies that the
ratio of auxiliary-establishnent to production-establishnment
enpl oynment declines 11.2 percent in firns involved in ownership
change relative to firns not so involved. This translates into the
elimnation of 7.2 auxiliary establishnent jobs for every 1000
production establishnment jobs. Because we failed to account for
auxi |l i ary-establishment enploynment in our earlier investigation of
the effects of ownership change on productivity, we nmay have
underestimated the productivity gain associated with ownership
change by as nuch as 42 percent. The underestimate may not have
bene that great, however, if the declines in enploynent in
auxiliary establishnents changing owners are partially offset by
increases in enploynent in other auxiliary establishnents owned by
acquiring firms. There is no evidence that this is the case in the
econony as a whole, but the data just for manufacturing (which may
be nore reliable) are consistent with the hypothesis of partially-
of fsetting enpl oynent increases in these other establishnments. An
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admttedly crude attenpt to adjust for this reduces from16 to 11
percent the magnitude of the relative auxiliary-establishnment
enpl oynent decline of firns involved in ownership change. A nore
refined analysis of this issue is warranted, however.

In addition to revealing inportant differences between the
effects of ownership <change on auxiliary and production
establishnments, our analysis also indicated clear (although
smaller) differences between its effects on production and
nonproduction workers in production establishnents. Only the
production enpl oyees in these establishnents appear to experience
relative enploynent declines in connection wth changes in
owner shi p. Because the relative enploynent of nonproduction
enpl oyees in production establishnents doesn't decline, the overall
ratio of "indirect" to "direct” labor isn't reduced in the course
of ownershi p change. But the conposition or |ocus of indirect
| abor does change significantly, as the fraction of it accounted
for by auxiliary establishnents is reduced.

The paper also provided sonme evidence concerning the
relationship between firm size and admnistrative-intensity,
defined as the ratio of auxiliary-establishnment enpl oynent to total
firmenploynment. Certain nodels of organizational structure inply
that admnistrative-intensity should be constant or even declining
with respect to firm size throughout nost of the range of firm
size, but our data reveal an alnost strictly increasing
rel ationship throughout the range. Here, too, further research is
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needed to illumnate the nature of returns to scale in

adm ni stration.
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Table 1

Di stribution of Auxiliary-Establishment Enmployees
by Type of Work Perf orned,

Al l

Type of Work Perforned

Research, Devel opnent,

War ehousi ng

Admi ni strative and Manageri al

O fice and Cerical

El ectroni c Data Processing
Direct Sales to Custoners

Ot her Activities

| ndustri es,

and Testing

Nunber of enpl oyees in thousands.
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1982

Nunber of
enpl oyees

906
663
240
268
134
73
85

2570

Per cent of
all enpl oyees

35.3%
25.8
9.3
10. 4
5.2
6.1
7.9

100.0



Table 2

Enpl oyment and Payrol | of
Auxi liary and Production Establishnents
in Manufacturing, 1963 - 1982

(1) (2) (3) (4) (5) (6) (7) (8)

Auxiliary Establishnments Production Establishnents
Payr ol | Payr ol | (1)+(4) (3)+(6)
Year Enp. Payr ol | per Enp. Enp. Payr ol | per Enp. (percent)
1963 727 7 9.6 16232 93 5.7 4.5 1.68
1967 831 9 10.8 18492 123 6.7 4.5 1.61
1972 994 14 14.1 18034 160 8.9 5.5 1.58
1977 1074 22 20.5 18516 242 13.1 5.8 1.57
1982 1276 38 29.8 17818 341 19.1 7.2 1.56
Not e: Enpl oynment i n thousands.
Payroll in billions of dollars.

Payrol | per enployee in thousands of dollars.

Sour ce: U. S. Bureau of the Census
1982 Census of Manufactures, Subject Series MC82-S-1 (Part 1)
General Sunmary, p. 1-98
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Table 3

Rati o of Central-office Enploynment to
Total Firm Enploynent by Size of Firm

Proportion of
firms owning

Mean t ot al Ratio of total central- Rati o of Administrative and at | east one
Size firm of fice enpl oyment to total manageri al enpl oynent to auxiliary
d ass* enpl oynment firm enpl oynment total firm enpl oynent est abl i shnent
Wi ght ed Unwei ght ed Wi ght ed Unwei ght ed
0 44 0.5% 5. 0% 0.2% 5.2% 3%
1 150 2.1 2.8 0.6 1.2 12
2 284 4.4 4.7 1.5 1.6 23
3 458 2.8 4.0 1.1 1.6 24
4 666 3.8 4.4 1.5 1.6 34
5 1029 6.5 6.6 2.0 2.3 50
6 1670 6.0 7.5 2.2 2.6 60
7 3147 7.1 8.5 2.9 3.1 69
8 7317 10.0 10. 4 3.6 3.7 84
9 36163 11.3 11.1 3.8 3.8 91

*Firnms were ranked and grouped into 10 size classes on the
about 278 firms in each size class.
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St at us

No Change
Changed Owners
Cl osed

Opened

No Change
Changed Owners
Cl osed

Opened

Not e: Enpl oynent
Wage i s payrol

Z

16730

2027
12184
172. 19

5390

633
3437
4134

Table 4

i's nunber of workers.

per enpl oyee,

Mean Val ues of Enpl oynent and Wage Level s and Changes,

in thousands of doll ars.
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by Status of Auxiliary Establishment, 1977-82
Mean change Mean change
Mean Enpl oynent inln (enmp.), Mean \Wage inln (wage)
1977 1982 1977 - 1982 1977 1982 1977 -1982
ALL | NDUSTRI ES
93.2 99.6 . 031 17.6 26.8 . 397
57.9 63.2 -.158 14.7 22.1 . 392
34.0 -- -- 15. 7 -- --
-- 45.0 -- -- 27.0 --
MANUFACTURI NG
156. 3 174.3 . 042 20.0 30.1 . 398
93.2 101.0 -. 120 18.6 26.8 .354
52.5 -- -- 17.6 -- --
-- 65. 3 -- -- 29.0 --



Table 5

Estimated Effects of Owmnershi p Change on
Enpl oyment and WAge in
Auxi liary and Production Establishnents

Type of Ef fect of Ownership Change on:

Est abl i shnment | ndustry Enpl oyment Wage N

Auxi liary All -. 167 -.092 12499
(8.4) (7.3)

Auxi liary Manuf act uri ng -. 157 -. 060 5949
(4.6) (3.3)

Producti on Manuf act uri ng -. 045 -.021 18586
(5.4) (4.7)

Not e: Each of the effects reported above is an estimate of the coefficient

$,in a regression of the form
In X;, = $, oGy, + $ In Xijt-s + (j Ui,
where X denotes either enploynent or the wage rate; the subscript ijt

refers to establishment i in industry j in year t; OC equals | if the
est abl i shnment changed owners between t - 5
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Table 6

Di fference in Mean Log Enpl oynent
(Total, Production, and Nonproduction)
in Year t+k between production establishnments
Changi ng and not changi ng owners
between t-1 and t

Tot al Pr oducti on- Nonpr oduct i on-
enmpl oynent wor ker wor ker

Year (PP_+ NP) enpl oynent ( PP) enpl oyment ((NP)
t-5 -.069 -.082 . 012
(3.68) (4. 24) (1.95)
t-4 -.072 -.086 . 013
(4.11) (4.79) (2. 45)
t-3 -0.72 -.082 . 010
(4. 41) (4.95 (1.97)
t-2 -.103 -.116 . 017
(6.89) (7.61) (3.62)
t-1 -. 119 -.133 . 012
(8.03) (8.81) (2.61)
t -.132 -.153 . 012
(.948) (10.73) (2.66)
t+1 -.131 -. 145 . 012
(8.67) (9.33) (2.39)
t+2 -.120 -.131 . 009
(7.28) (7.78) (1.76)
t+3 -.118 -.125 . 011
(6.72) (6.69) (1.88)
t+4 -.124 -.126 . 015
(6.54) (5.97) (2.38)
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